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(54) Printer 



(57) The present invention provides a printer capa- 
ble of separately processing a plurality of print data 
groups corresponding to an image to be printed on a 
same page in accordance with the attribute possessed 
by each of the data groups. The printer comprises an 
image buffer (3), a plurality of video interfaces (4-1 - 4n), 
a print data integration circuit (6), and an output mech- 
anism (7). The image buffer stores each of the print data 
groups in accordance with the attribute. Each of the vid- 



eo interfaces reads each of the print data stored in the 
image buffer. The print data integration circuit integrates 
the plurality of print data read by the video interfaces 
into a piece of print data for the same page. The output 
mechanism outputs the image of the same page based 
on the print data integrated by the print data integration 
circuit. Therefore, the plurality of print data can be sep- 
arately processed and outputted in accordance with the 
attribute. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a printer print- 
ing an image corresponding to print data outputted from 
computer. 

2. Description of the Related Art 

[0002] Conventionally, there is one of printers, which 
is provided with an image buffer stored with print data 
outputted from computer, and prints data by transferring 
the print data stored in this image buffer to a print mech- 
anism in sequential. 

[0003] FIG. 12 shows a control circuit in such a con- 
ventional printer. As shown in FIG. 1 2, the control circuit 
in the conventional printer is provided with a communi- 
cation interface 20, a MPU (micro processing unit) 21, 
an image buffer 22, a VIF (video interface) 23, an image 
processing circuit 24, and a print mechanism 25 con- 
nected through a control bus B1 one another. Further, 
the communication interface 20, the MPU 21 , the image 
buffer ! 22 and the VIF 23 are connected through a data 
bus B2 one another. 

[0004] The MPU 21 is a processing unit controlling an 
action of each circuit block through the controlbus B1. 
[0005] The communication interface 20 receives the 
print data transmitted from host computer (not shown), 
and transmits the print data into the data bus B2. This 
print data is transmitted from computer (or server), and 
includes character codes, image dot data, printer setting 
data, commands and the like. 

[0006] The image buffer 22 is a memory temporarily 
storing the print data individually transmitted to the data 
bus B2 from the communication interface 20 in accord- 
ance with the control of the MPU 21 . 
[0007] The VIF 23 reads one piece of print data stored 
in the image buffer 22, and outputs the read print data 
to the image processing circuit 24 as an image signal 
which is data from the printer, namely, a video signal, in 
accordance with the control of the MPU 21 . The VIF 23 
receives a synchronous signal from the print mecha- 
nism 25 when outputting the image signal to the image 
processing circuit 24, and outputs the image signal in 
synchronous with this synchronous signal. Further, 
when the VIF 23 reads a new piece of print data, it is 
necessary for the MPU 21 to set an address and so on 
concerning the print data to be read -in the.image buffer 
22. ■ ...... ■ - " 

[0008] The image processing circuit 24 applies vari- 
ous image processes set by the MPU 21 to the image 
signal outputted from the VIF 23, and then outputs the 
image signal to the print mechanism 25. 
[0009] The print mechanism 25, based on the image 
signal received from the image processing circuit 24, 



prints an image corresponding to this image signal. The 
print mechanism 25 gives the synchronous signal to the 
VIF 23. 

[0010] As above described, the control circuit in the 
s conventional printer is provided with only one set of the 
VIF 23 and the image processing circuit 24. Therefore, 
there are three problems as follows. 
[0011] The first problems in the conventional printer 
is explained. Since the control circuit in the conventional 
10 printer is provided with only one VIF 23, only an image 
corresponding to one piece of print data can be printed 
concerning one page. For example, in order to print a 
text (data) in a prescribed form, when print data corre- 
sponding to the text and print data corresponding to the 

15 prescribed form are transmitted from host computer, the 
MPU 21 previously integrates two pieces of print data 
into one piece of print data with a software process, and 
then stores it in the image buffer 22. In this way, the VIF 
23 is capable of printing the text (data) on the prescribed 

20 form only by reading one piece of integrated print data 
from the image buffer 22. However, there is a problem 
in that the printer operates slowly because the integra- 
tion process of print data gives a big load to the MPU 21 . 
[0012] The second problem in the conventional print- 

25 er is explained. Since the control circuit in the conven- 
tional printer is provided with only one VIF 23, this VIF 
23 must read all of print data. For example, in a case of 
a printer having a buffer memory of which capacity is 
smaller than one page and performing band printing, the 

30 VIF 23 must read all bands of print data every in se- 
quence transmitted from the host computer. Then, the 
VIF 23 must be reset by the MPU 21 in order to read a 

■ - new piece of band print data. During the resetting, the 

■ VIF 23 must stop. Accordingly, there is a problem in that 
35 the image printed by theprint mechanism 25 brakes off 

when a time necessary to reset the VIF 23 exceeds an 
allowed time (a time necessary to output all picture sig- 
nals in a buffer in the VIF 23). 

[0013] The third problems in the conventional printer 

40 is explained. Since the control circuit in the conventional 
printer is provided only one image processing circuit 24, 
one kind of image process concerning one page is able 
to be executed. However, in a case of that print data 
includes text data and image data, it is desirable that an 

45 image processing suitable to the text data is applied to 
the text data while it is desirable that an image process- 
ing suitable to image data is applied to the image data. 
For example, it is desirable to apply the smoothing proc- 
ess to the text data while it is desirable to apply the in- 

50 termed iate tone process to the image data. Further, con- 
cerning the resolution of the image, in order to execute 
high-speed printing, it is desirable to apply the low-res- 
olution process to the text data while it is desirable to 
apply the high resolution process to the image data. 

55 Moreover, concerning data compression/decompres- 
sion, it is desirable that, as to the text data, the run- 
length compression is executed in the host computer 
and then the run-length decompression is executed in 
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the image processing circuit 24, while it is desirable that, 
as to the image data, the LZ compression is executed 
in the host computer and then the LZ decompression is 
executed in the image processing circuit 24. In spite of 
such a request for the control circuit in the conventional 
printer, there is a problem in that only one image process 
suitable to text data or image data is applied to the print 
data since there is only one image processing circuit 24. 

SUMMARY OF THE INVENTION 

[001 4] Accordingly, it is an object of the present inven- 
tion to solve the problems in the conventional printer, 
and to provide a printer capable of individually process- 
ing a plurality of print data corresponding to parts of an 
image to be printed on one page and capable of printing 
the image on one page based on these print data. 
[0015] To solve the above-mentioned problems, the 
present invention introduces the following aspects. 
[0016] That is, the first aspect according to the 
present invention is a printer outputting a plurality of 
print data corresponding, to am image to be printed on 
a same page, each of the print data having an attribute. 
The printer is provided with an image buffer storing each 
of the print data in accordance with the attribute, a plu- . 
ratify of video interfaces, each .of said video interfaces 
reading each of said print data stored in the image buff- 
er, a print data integration circuit? integrating the plurality 
of print data read by the video interfaces into a piece of 
print data for the same page, and an output mechanism 
outputting the image of the same page based on the 
print data integrated by the print data integration circuit. 
[001 7] With this arrangement, the image buffer,stores 
a plurality of print data to be printed . on tr^same^page 
in accordance with the attribute. Each;, video interface 
reads one of print data stored in the image buffer inde- 
pendently of another video interface. Accordingly, it is 
possible to apply a peculiar process to each of print data 
read by each video interface. Then, these print data are 
integrated by the print data integration circuit. The out- 
put mechanism outputs the image on the same page 
based on the print data integrated by the print data in- 
tegration circuit. 

[001 8] A print of the second aspect is specified by that 
the plurality of print data stored in the image buffer con- 
tain form print data corresponding to a form and text print 
data corresponding to a text to be printed over the form. 
[0019] A printer of the third aspect, in addition to the 
first aspect, comprises a separation unit for separating 
print data corresponding to an image with an text into 
print data corresponding to the image and print data cor- 
responding to the text, and a storage unit for storing 
each of the print data separated by said separation 
means in the image buffer in accordance with the at- 
tribute. 

[0020] A printer of the fourth aspejct, in addition to the 
third aspect, further comprises-a -plurality of image 
processing circuits, each of said, image processing cir- 



cuits applying each image process to each of the print 
data read by each of said video interfaces. 
[0021] A printer of the fifth aspect is specified by that 
the plurality of print data stored in the image buffer are 

5 obtained by dividing print data corresponding to the im- 
age to be printed on the same page into a plurality of 
bands, and wherein said print data integration circuit re- 
peatedly selects each of said print data read by each of 
said video interfaces and outputs selected print data to 

10 the output mechanism. 

[0022] The present invention may be a controller con- 
trolling a plurality of print data, each of the print data 
having an attribute. The controller is provided with, a plu- 
rality of video interfaces, each of said video interfaces 

>5 reading each of said print data stored in the image buffer 
storing each of the print data in accordance with the at- 
tribute, and a print data integration circuit integrating the 
: v plurality of print data read by the video interfaces into a 
. piece, of, print data for the same page. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
: [0023] 

2S , : FIG. 1 is. a block diagram? showing a configuration 
of a control circuit, in a printer according Jo an em- 
bodiment of the present invention; . 
s ( FIG; 2 is a flowchart showing a control process ex- 
-■ ecuted byrthe MPU 2 in Operational Example 1; 
30 ■ c F|G, 3 is an explanatory view showing an operation 
. qf a printer;. in Operational Example 1 ; . 
; 5 -:V_FLG A is. a flowchart showing a control process ex- 
, : , ..^ecuted by the MPU 2 in Operational. Example 2; 
\\-'.~ F!G- ;5 isan explanatory view showing an operation 
35 of a printer in Operational Example 2; 

FIG. 6 is a flowchart showing a control process ex- 
ecuted by the MPU 2 in operational Example 3; 
FIG. 7. is an-explanatory view showing an operation 
of a printer in:Operational Example 3; 
40 FIG. 8 is a flowchart showing a control process ex- 
ecuted by the MPU 2 in Operational Example 4; 
FIG. 9 is an explanatory view showing an operation 
of a printer in Operational Example 4; 
FIG. 10 is a flowchart showing a control process ex- 
45 ecuted by the MPU 2 in Operational Example 5; 

FIG.^11 is an explanatory view showing an operation 
of a printer in Operational Example 5; and 
FIG. 12 is a block diagram showing a configuration 
of a control circuit in a conventional printer. 
so . . : 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0024] Hereinafter, concrete explanations are given of 
ss embodiments of.the present invention with reference to 
drawings. 

[0025] First, an explanation will be given of a control 
■ circuit in a printer according to an embodiment of the 
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present invention. 

[0026] FIG. 1 is a block diagram showing the control 
circuit in the printer according to the embodiment of the 
present invention. As shown in FIG. 1 , the control circuit 
of the printer according this embodiment is provided with 
a communication interface 1 , a MPU (micro processing 
unit) 2, an image buffer 3, first through n-th VI Fs (video 
interface) 4-1 through 4-n, first through n-th image 
processing circuits 5-1 through 5-n, a selection integra- 
tion circuit 6, and a print mechanism 7 connected 
through a control bus B1 one another. Further, the com- 
munication interface 1 , the MPU 2, the image buffer 3, 
and each of the VIFs 4-1 through 4-n are connected 
through a data bus B2 one another. The first VIF 4-1 is 
connected with the image processing circuit 5-1 through 
a data line D, and the second VIF 4-2 is connected to 
the image processing circuit 5-2 through a data line D. 
Similarly, the n-th ViF 4-n is connected to the n-th image 
processing circuit 5-n through a data line D. Each of the 
image processing circuits 5-1 through 5-n is also con- 
nected to the selection integration circuit 6 through a da- 
ta line D. The selection integration circuit 6 is also con- 
nected to the print mechanism 7 through a data line D. 
The print mechanism 7 is connected to each of the VIFs 
4-1 through 4-n through a signal line 3. 
[0027] The communication interface 1 receives print 
data transmitted from host computer (not shown), and 
transmits the print data into the data bus B2. This print 
data is transmitted from computer (or server), and in- 
cludes character codes, image dot data, printer setting 
data, commands and the like. 

[0028] The MPU 2 is a central processing unit control- 
ling an action of each circuit through the control bus B1 . 
Concretely, the MPU 2 transmits an address and an 
command to each circuit in the printer through the con- 
trol bus B1 , thereby storing the print data transmitted to 
the data bus B2 by the communication interface 1 into 
one of the storage areas "image "1 u through "image n" 
of a predetermined address in the image buffer 3, setting 
each of the VIFs 4-1 through 4-n, setting description of 
image processing to be executed by each of the image 
processing circuits 5-1 through 5-n, setting whether the 
selection integration circuit 6 should execute the selec- 
tion action or the integration action, and instructing a 
printing start to the print mechanism 7. Incidentally, the 
selection integration circuit 6 executes three functions 
such as image data selection, image data integration 
and combination of them. The MPU 2 instructs the se- 
lection integration circuit 6 to execute one function 
among these three functions. 

[0029] Further, when print data transmitted to the data 
bus B2 by the communication interface 1 includes text 
data and image data, the host computer generates this 
print data so as to be distinguished between text data 
and image data, namely, so as to be distinguished 
based on the attribute. Thus, the MPU 2 divides th is print 
data into text data and image data (corresponding to a 
separation unit), and stores the divided pieces of data 



in the image buffer 3 independently (corresponding to a 
storage unit). 

[0030] The image buffer 3 is a memory temporarily 
storing each print data transmitted into the data bus B2 
s by the communication interface 1 or the MPU 2 in a po- 
sitions corresponding to an address appointed by the 
MPU 2 through the control bus B1 . 
[0031] Each of the VIFs 4-1 through 4-n is instructed 
by the MPU 21 through the control bus B1, and reads 

10 print data from the position of the address appointed by 
this instruction in the image buffer 3. Then, each of the 
VIFs 4-1 through 4-n outputs the read print data as an 
image signal to each of the image processing circuits 
5-1 through 5-n connected to itself. Incidentally, each of 

is the VIFs 4-1 through 4-n, when outputting the image sig- 
nal to each of the image processing circuits 5-1 through 
5-n, receives a synchronous signal from the print mech- 
anism 7 and outputs image signals for several lines in 
synchronous with the synchronous signal. 

20 [0032] Each of the image processing circuits 5-1 
through 5-n appsies various image processes instructed 
by the MPU 2 to the image signal outputted Irom one of 
the VIFs 4-1 through 4-n connected to itself, and then 
outputs the image signal to the print mechanism 25. As 

25 the image process capable of being executed by each 
of the image processing circuits 5-1 through 5-n, there 
are the smoothing process for text data (process making 
notches at peripheries of bit map font constituting char- 
acter into smooth slanted lines or curves), the interme- 

30 diate tone process for image data (process smoothing 
variation of light and shade in the image), the low-reso- 
lution process for text data (process reducing a number 
of dots constituting character), the high-resolution proc- 
ess for image data (process making pixels constituting 

35 image fine), the run-length decompression process for 
the run-length compressed text data, and the LZ decom- 
pression process for the LZ compressed image data. 
[0033] The selection integration circu it 6 as a print da- 
ta integration unit, when a selection action is instructed 

40 by the MPU 2 through the control bus B1, selects an 
image signal from one image processing circuit 5 ap- 
pointed by the MPU 2 and transmits it to the print mech- 
anism 7, and when transmission of the image signal 
from this image processing circuit 5 terminates, selects 

45 an image signal from another image processing circuit 
5 appointed by the MPU 2 and transmits it to the print 
mechanism 7. In this way, when the selection action is 
instructed, the selection integration circuit 6 selects im- 
age signals from two image processing circuits 5 ap- 

50 pointed by the MPU 2, integrates them as an image sig- 
nal (print data) for one page, and transmits it to the print 
mechanism 7. Further, the selection integration circuit 
6, when a integration action is instructed by the MPU 2 
through the control bus B1, integrates image signals 

55 from a plurality of image processing circuits 5 appointed 
by the MPU 2 into one image signal so as to integrate 
them into print data for one page, and transmits this im- 
age signal to the- print' mechanism 7. 



BNSDOCID: <EP 0917045A2J_> 




7 EP0 917 

[0034] The print mechanism 7, based on the image 
signal received from the selection integration circuit 6, 
prints an image corresponding to this image signal on a 
sheet of paper. The print mechanism 7 gives synchro- 
nous signals toall VIFs 4-1 through 4-n outputting image s 
signals selected or integrated by the selection integra- 
tion circuit 6. 

[0035] Next, explanations will be given of controls 
(namely, action of the printer) actually executed by the 
MPU 2 every kind of print data transmitted from host 10 
computer not shown as operational examples 1 through 
5. 

<Operational Example 1> 

15 

[0036] The operational example 1 shows a control 
process (action of the printer) executed when print data 
for printing an image of a text (hereinafter, called "text 
print data") and print data for printing an image of a form 
(hereinafter, called "form print data") are transmitted 20 
from the host computer not shown in order to execute 
the form printing (overlay printing). 
[0037] FIG. 2 is a flowchart showing this control proc- 
ess, and FIG. 3 is an explanatory view showing an action 
in the printer when the MPU 2 executes the control proc- 2s 
ess according to this flowchart. . 

[0038] The flowchart in FIG. 2 starts with that the com- 
munication interface 1 receives print data transmitted 
from host computer not shown. After starting, the MPU 
2 transmits the text print data (code or image data) to 30 
the image buffer 3 from the communication interface 1 
(S01), and transmits the image print data to the image 
buffer 3 from the communication interface, 1 (S02). At 
this time the. MPU 2, as shown in FIG. 4, stores the text 
print data in a position 3a indicated by the first address 3$ 
in the image buffer 3 (hereinafter, called "the first ad- 
dress position"), and stores the form print data in a po- 
sition 3b indicated by the second address in the image 
buffer 3 (hereinafter, called "the second address posi- 
tion"). Incidentally, the order of S01 and S02 may be re- 40 
versed. 

[0039] In the next S03, the MPU 2 instructs the first 
VIF 4-1 to read print data from the first address position 
3a in the image buffer 3 and instructs the second VIF 
4-2 to read print data from the second address position 45 
3b in the image buffer 3. 

[0040] In the next S04, the MPU 2 instructs the selec- 
tion integration circuit 6 to executes the integration ac- 
tion. 

[0041] In the next S05, the MPU 2 instructs the first ' so 
and second VI Fs 4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection integration 
circuit 6, and the print mechanism 7 to start printing. The 
first VIF 4-1, when receiving the instruction, reads the 
text print data from the first address position in the image ss 
buffer 3 and transmits image signals for several lines to 
the selection integration circuit,6 : through the first image 
process circuit 5-1. At the same time, the second VIF 
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4- 2 reads the form print data from the second address 
3b in the image buffer 3 and transmits image signals for 
several lines to the selection integration circuit 6 through 
the second image process circuit 5-2. The selection in- 
tegration circuit 6 integrates the image signals received 
through the first and second image processing circuits 

5- 1 through 5-2, and transmits the integrated image sig- 
nal to the print mechanism 7. The print mechanism 7 
prints the image corresponding to the image signal re- 
ceived from the selection integration circuit 6 on a sheet 
of paper. After this printing, the print mechanism 7 trans- 
mits the synchronous signal to both the first and second 
VIFs 4-1 and 4-2. The first and second VIFs 4-1 4-2, 
which receive this synchronous signal, transmit image 
signals to the selection integration circuit 6 so long as 
there is an image signal not yet transmitted. 

[0042] In the next S06, the MPU 2 waits until the first 
and the second VI Fs 4-1 and 4-2 transmit all image sig- 
nals corresponding to print data (namely, until the print 
mechanism 7 finishes the printing). When transmission 
of all image signals corresponding to print data is fin- 
ished (namely, when printing by the print mechanism 7 
is finished), the MPU 2 terminates this control process. 
[0043] In this way, according to the operational exam- 
ple 1, not software process in. the MPU 2 but the hard- 
ware action in the selection integration circuit :6-. inte- 
grates text data and form data for the form printing. 
[0044] Accordingly, there is no need.of a time required 
to integrate text print data and form print data by the 
MPU 2, therefore, the printing by the print mechanism 
7 is executed in real time as to transmission of print data 
. from host computer. : " . 

<Operational Example 2> 

[0045] The operational example 2 shows the control 
process (action of a printer) executed in order to execute 
print when print data including text data and image data 
is transmitted. 

[0046] FIG. 4 is a flowchart showing this control proc- 
ess, and FIG . 5 is an explanatory view showing an action 
in the printer when the MPU 2 executes the control proc- 
ess according to this flowchart. 

[0047] The flowchart in FIG. 4 starts with that the com- 
munication interface 1 receives print data transmitted 
from the host computer not shown. In the first S10 after 
starting, the MPU 2 reads print data from the communi- 
cation interface 1 . 

. [0048] In the next S11 , the MPU 2 divides the read 
print data into print data corresponding to a text part 
(hereinafter, called text print data) and print data corre- 
sponding to an image part (hereinafter, called "image 
print data") based on the attribute shown in the print data 
transmitted from the computer (equivalent to a separa- 
tion unit). 

[0049] In the next S12, the MPU 2 transmits the text 
print data and the image print data to the image buffer 
3. At that time, the MPU 2, as shown in FIG. 5,. stores 
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the text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the 
first address position") and stores the image print data 
in a position 3b indicated by the second address in the 
image buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit). 
[0050] In the next S13, the MPU 2 instructs the VI F 

4- 1 to read print data from the first address position 3a 
in the image buffer 3, and instructs the second VI F 4-2 
to read print data from the second address position 3b 
in the image buffer 3. 

[0051] In the next S14, the MPU 2 instructs the first 
image processing circuit 5-1 for the text part to executes 
the smoothing process. 

[0052] In the next S15, the MPU 2 instructs the sec- 
ond image processing circuit 5-2 for the image part to 
execute the intermediate tone process. 
[0053] In the next SI 6, the MPU 2 instructs the selec- 
tion integration circuit 6 to execute the integration ac- 
tion. 

[0054] In the next S17, the MPU 2 instructs the first 
and second VI Fs 4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection integration 
circuit 6, and the print mechanism 7 to start the printing. 
The first VI F 4-1 , when receiving this instruction, reads 
the text printrdata from the first address position 3a in 
the image buffer 3 and transmits image signals, for sev- 
eral lines to the first image processing circuit 5-1 . At the 
same time, the second VIF 4-2 reads the image print 
data from the second address position 3b in the image 
buffer 3 and transmits image signals for several lines to 
the second image processing circuit 5?2. The first image 
processing circuit 5-1 , which receives the image signals, 
transmits them to the selection integration circuit 6 after 
applying the smoothing process to the image signals. 
On the other hand, the second image processing circuit 

5- 2, which receives the image signals, transmits them 
to the selection integration circuit 6 after applying the 
intermediate tone process to the image signals. The se- 
lection integration circuit 6 integrates image signals re- 
ceived from the first and second image processing cir- 
cuits 5-1 and 5-2 and transmits the integrated image sig- 
nal to the print mechanism 7. The print mechanism 7 
prints the image corresponding to the image signal re- 
ceived from the selection integration circuit 6 on a sheet 
of paper. After this printing, the print mechanism 7 trans- 
mits the synchronous signal to the first and second VI Fs 
4-1 and 4-2 as above described. The first and second 
VIFs 4-1 and 4-2, which receive the synchronous signal, 
transmit image signals of the next line to the selection 
integration circuit 6 so long as there is an image signal 
not yet transmitted. 

[0055] In the next S18, the MPU 2 waits until the first 
and second VIFs 4-1 and 4-2 transmit all image signals 
corresponding to print data (namely, the print mecha- 
nism 7 terminates the printing). When transmission of 
all image signals corresponding to print data is finished 
(when the print mechanism 7 finishes the printing), the 



MPU 2 terminates this control process. 
[0056] In this way, according to the operational exam- 
ple 2, it is possible to divide print data received from host 
computer into a plurality of parts according to a kind of 
5 image, and to execute an image process which differs 
every divided part. Then, the print data to which respec- 
tive image processes are applied are integrated into an 
image signal for one page and printed on a sheet of pa- 
per. 

10 

. <Ope rational Example 3> 

[0057] The operational example 3 shows a control 
process (action of the printer) executed in order to print 

is data in the most suitable resolution when the print data 
including both text data and image data is transmitted. 
[0058] FIG. 6 is a flowchart showing this control proc- 
ess, and FIG . 7 is an explanatory view showing an action 
in the printer when the MPU 2 executes the control proc- 

20 ess according to this flowchart. 

[0059] The flowchart in FIG. 6 starts with that the com- 
munication interface 1 receives print data transmitted 
from the host computer not shown. In the first S20 after 
starting, the MPU 2 reads print data from the communi- 

25 cation interface 1. 

[0060] In the next S21, the MPU 2 divides the read 
print data into print data corresponding to a text part 
(hereinafter, called "text print data) and print data corre- 
sponding to an image part (hereinafter, called "image 

30 print data") (equivalent to a separation unit). 

[0061] in the next S22, the MPU 2 transmits the text 
print data and the image print data to the image buffer 
3. At that time, the MPU 2, as shown in FIG. 7, stores 
the text print data in a position 3a indicated by the first 

3S address in the image buffer 3 (hereinafter, called "the 
first address position") and stores the image print data 
in a position 3b indicated by the second address in the 
image buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit). 

40 [0062] In the next S23, the MPU 2 instructs the first 
VIF 4-1 to read print data from the first address position 
3a in the image buffer 3, and instructs the second VIF 
4-2 to read print data from the second address position 
3b in the image buffer 3. 

45 [0063] In the next S24, the MPU 2 instructs the first 
image processing circuit 5-1 for the text part to execute 
the low-resolution process. 

[0064] In the next S25, the MPU 2 instructs the sec- 
ond image processing circuit 5-2 for the image part to 
50 execute the high-resolution process. 

[0065] In the next S26, the MPU 2 instructs the selec- 
tion integration circuit 6 to execute the integration ac- 
tion. 

[0066] In the next S27, the MPU 2 instructs the first 
55 and second VtFs4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection integration 
circuit 6, and the print' mechanism 7 to start the printing. 
The first VIF 4-1 v when receiving this instruction, reads 
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the text print data from the first address position 3a in 
the image buffer 3 and transmits image signals for sev- 
eral lines to the first image processing circuit 5-1. At the 
same time, the second VIF 4-2 reads the image print 
data from the second address position 3b in the image s 
buffer 3 and transmits image signals for several lines to 
the second image processing circuit 5-2. The first image 
processing circuit 5-1 , which receives the image signal, 
transmits the image signal to the selection integration 
circuit 6 after applying the low-resolution process to the 10 
image signal. On the other hand, the second image 
processing circuit 5-2, which receives the image signal, 
transmits the image signal to the selection integration 
circuit 6 after applying the high-resolution process to the 
image signal. The selection integration circuit 6 tnte- is 
grates image signals received from the first and second 
image processing circuits 5-1 and 5-2, and transmits the 
integrated image signal to the print mechanism 7. The 
print mechanism 7 prints the image corresponding to the 
image signal received from the selection integration cir- 20 
cuit 6 on a sheet of paper. After this printing, the print 
mechanism 7 transmits the synchronous signal to the 
first and second VI Fs 4-1 and 4-2 as above described. 
The firsl and second VI Fs 4-1 and 4-2, which receive 
the synchronous signal, transmit image signals of the 25 
next line to the selection integration circuit 6 so long as 
there is an image signal, not yet transmitted. 
[0067] In the next S28, the MRU 2 waits until the first 
and second VIFs 4-1 and- 4-2 transmit all image signals 
corresponding to print data (namely, until the printing by 30 
the print mechanism 7 is finished). The MPU 2 termi- 
nates this control process when transmission of all pic- 
ture signals corresponding to print data terminates 
(namely, when the printing by the print mechanism 7 is 
finished). . . • 35 

[0068] In this way, according to the operational exam- 
ple, it is possible to divide the print data received from 
the host computer into a plurality of parts according to 
kinds of images, and to execute an image process which 
differs every divided part. Then, the print data to which 40 
the respective image processes are applied are inte- 
grated into an image signal for one page, and printed 
on a piece of paper. 

<Operattonal Example 4> 45 

[0069] The operational example 4 shows a control 
process (action of the printer) executed in order to exe- 
cute a decompression process corresponding to each 
compression method when compressed print data in- 50 
eluding a text part to which the run-length compression 
process is applied and an image part to which the LZ 
compression process is applied is transmitted. 
[0070] FIG. 8 is a flowchart showing this control proc- 
ess, and FIG. 9 is an operational explanatory view show- 55 
ing an action in the printer when the MPU 2 executes 
the control process accord in g-tp this .flowchart. 
[0071] The flowchart in FIG. a starts with that commu- 
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nication interface 1 receives the compressed print data 
transmitted from the host computer not shown. In the 
first S30 after starting, the MPU 2 reads compressed 
print data from the communication interface 1 . 
[0072] In the next S31 , the MPU 2 separates the read 
compressed print data into compressed print data cor- 
responding to a text part (hereinafter, called "text com- 
pressed print data") and compressed print data corre- 
sponding to an image part (hereinafter, called "image 
compressed print data") (equivalent to a separation 
unit). 

[0073]. In the next S32, the MPU 2 transmits the com- 
pressed text print data and the compressed image print 
data to the image buffer 3. At that time, the MPU 2, as 
shown in FIG. 9, stores the compressed text print data 
in a position 3a indicated by the first address in the im- 
age buffer 3 (hereinafter, called "the first address posi- 
tion") and stores the compressed image print in a posi- 
tion 3b indicated by the second address in the image 
buffer 3 (hereinafter, called "the second address posi- 
tion") (equivalent to a storage unit. 
[0074] In the next S33, the MPU 2 instructs. the first 
V1F4-1 to read compressed print data from^he first ad- 
dress position 3a in the image buffer 3, and instructs the 
second, VI P 4t2 to read compressed print data from the 
second address position 3b in the image ^buffer 3. 
[0075]: In the next :S.34r the _MPU 2sinstructs the first 

. image processing circuit 5-1 for the text part to execute 
the run-length decompression process. 

. [0076] In the next S35, the MPU 2 instructs the sec- 

; ond : image processing circuit 5-2 for the r image part to 

. execute the LZ decompression. , 
[0Q77] : , Inthe next S36, the MPU 2 instructs the selec- 
tion integration circuit 6 to execute the integration proc- 
iess.-- v--"""- " 

[0078] In the next S37, the MPU 2 instructs the first 
and second VI Fs 4- 1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection integration 
circuit 6, and the print mechanism 7 to start a printing. 
The first VIF 4-1 . when receiving this instruction, reads 
the compressed text print data from the first address po- 
sition 3a in the image buffer 3 and transmits the image 
signals for several lines to the image processing circuit 
5-1., At the same time, the second VIF 4-2 reads the 
compressed image print data from the second address 
position 3b in the image buffer 3, and transmits the im- 
age-: signals for several lines to the second image 
processing. circuit 5-2. The first image processing circuit 
5-3 , which receives an image signal, transmits it to the 
selection integration circuit 6 after applying the run- 
length decompression process to this image signal. On 
the other hand, the second image processing circuit 5-2, 
which receives a image, transmits it to the selection in- 
tegration circuit 6 after applying the LZ decompression 
process to this image signal. The selection integration 
circuit 6 integrates image signals received from the first 
and second image processing circuits 5-1 and 5-2, and 
. transmits the integrated image signal to the print mech- 
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anism 7. The print mechanism 7 prints the image corre- 
sponding to the image signal received from the selection 
integration circuit 6 on a sheet of paper After this print- 
ing, the print mechanism 7 transmits the synchronous 
signal to the first and second VI Fs 4-1 and 4-2 as above 
described. The first and second VI Fs 4-1 and 4-2, which 
receive the synchronous signal, transmit an image sig- 
nal of the next line to the selection integration circuit 6 
so long as there is an image signal not yet transmitted. 
[0079] In the next S38, the MPU 2 waits until the first 
and second VI Fs 4-1 and 4-2 transmit all image signals 
corresponding to print data (namely, the printing by the 
print mechanism 7 is finished). Then, the MPU 2 termi- 
nates this control process when transmission of all im- 
age signals corresponding to print data is finished 
(namely, when the printing by the print mechanism 7 is 
finished). 

[0080] In this way, according to the operational exam- 
ple 4, though print data including various images of 
which properties are different one another in one page 
is transmitted to a printer, the print data is divided into a 
plurality of parts according to the properties of the im- 
ages and is compressed by suitable processes accord- 
ing to the properties of the images in the respective 
parts, whereby it becomes possible to make a size of 
print data smaller and to transmit the small print data to 
a printer. Accordingly, it is possible to shorten a time nec- 
essary for transmission of the print data. In the printer, 
the print data is divided into each property, and inde- 
pendently stored in the image buffer 3. Then, a decom- 
pression process corresponding to the compression 
process applied to each part by each image processing 
circuit 5 is applied to each part, whereby an original im- 
age is restored. Thereafter, the restored images are in- 
tegrated into an image for one page, and printed on a 
sheet of paper. 

<Operational Example 5> 

[0081] The operational example 5 shews a control 
process (action of the printer) executed when print data 
(hereinafter, called "band print data") obtained by divid- 
ing print data for one page every band in order to exe- 
cute the band printing is transmitted from host computer 
not shown. 

[0082] FIG. 10 is a flowchart showing this control 
process, and FIG. 11 is an operational explanatory view 
showing an action in the printer when the MPU 2 exe- 
cutes the control process according to this flowchart. 
[0083] The flowchart in FIG. 10 starts with that the 
communication interface 1 receives the first band print 
data transmitted from the host computer not shown. In 
the first S40 after starting, the MPU 2 starts the trans- 
mission of the band print data from the communication 
interface 1 to the image buffer 3. Then, the MPU 2 trans- 
mits the received band print data to the image buffer 3 
by an interrupt whenever the communication interface 
1 receives a new band print data At that time, the MPU 



2 independently stores each band print data in any 
space area in the image buffer 3 (including storage ar- 
eas of print data already read into the VI F 4). 
[0084] In the next S41, the MPU 2 instructs the first 
s VIF 4-1 to read the first band print data stored in the 
image buffer 3. 

[0085] In the next S42, the MPU 2 instructs the selec- 
tion integration circuit 6 to execute the selection action. 
Concretely, it is instructed to select the image signal 
10 transmitted from the first VIF4-1. 

[0086] Next, the MPU 2 executes a loop process of 
S43 through S47 in order to execute the printing corre- 
sponding to each band print data. In the first S43 after 
entering the loop process, the MPU 2 instructs the se- 
15 lection integration circuit 6, the VIF 4 selected by the 
selection integration circuit 6 (the first VIF 4-1 when a 
number of executed times of the loop process is odd, 
and the second VIF 4-2 when a number of executed 
times of the loop process is even), the image processing 
20 circuit 5 selected by the selection integration circuit 6 
(the first image processing circuit 5-1 when a number of 
executed times of the loop process is odd, and the sec- 
ond image processing circuit 5-2 when a number of ex- 
ecuted times of the loop process is even), and the print 
mechanism 7 to start a printing. When the number of 
executed times of the loop process is odd, the first VIF 

4- 1 receiving the instruction of printing start, as shown 
in FIG. 11, reads odd^numbered band print data and 
transmits image data for several lines to the selection 
integration circuit 6 through the image processing circuit 

5- 1. On the contrary, when the number of executed 
times of the loop process is even, as shown in FIG. 12, 
the second VIF 4-2 which receives the instruction of the 
printing start, reads even-numbered band printing data 
and transmits image signals for several lines to the se- 
lection integration circuit 6 through the second image 
processing circuit 5-2. On the other hand, the selection 
integration circuit 6, when the number of executed times 
of the loop process is odd : selects the image signals re- 
ceived through the first image processing circuit 5-1 and 
transmits them to the print mechanism 7, and when the 
number of executed times of the loop process is even, 
selects the image signals received through the second 
image processing circuit 5-2 and transmits them to the 
print mechanism 7. The print mechanism 7 prints an im- 
age corresponding to the image signal received from the 
selection integration circuit 6 on a sheet of paper. After 
this printing, the print mechanism 7 transmits the syn- 
chronous signal to the first VIF 4-1 when the number of 
executed times of the loop process is odd, and the syn- 
chronous signal is transmitted to the second VIF 4-2 
when the number of executed times of the loop process 
is even. The first VIF 4-1 or the second VIF 4-2, which 
receives the synchronous signal, transmits an image 
signal of the next line to the selection integration circuit 
6 so long as there is an image signal not yet transmitted. 
[0087] In the next S44, the MPU 2 instructs the other 
VI F 4 (the second VIF 4-2 when the number of executed 
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times of the loop process is odd, and the first VI F 4-1 
when the number of executed times of the loop process 
is even) to read the next band print data stored in the 
image buffer. 

[0088] In the next S45, the MPU 2 waits until the VI F s 
4 transmitting image signals terminates transmission of 
all image signals corresponding to each band print data. 
Then, the MPU 2 advances the process to S46 when 
the transmission of all image signals corresponding to 
each band print data terminates. 10 
[0089] In the S46, the MPU 2 checks whether or not 
all band printing data stored in the buffer 3 are complete- 
ly read. The MPU 2 returns the process to the S43 after 
instructing the selection integration circuit 6 to select the 
image signal transmitted from the other VIF 4 in the S47 is 
when all band print data are not completely read. 
[0090] On the contrary, the MPU 2 terminates this 
control process when all band print data stored in the 
buffer 3 are completely read. 

[0091] In this way, according to the operational exam- 20 
pie 5, two VI Fs 4 are alternatively assigned every band 
in order to execute the band printing. Accordingly, while 
one VIF 4 acts, the other VIF 4 stops, therefore, it is 
possible to set the stopped VI F by taking a sufficient time 
without giving an effect to the acting VIF4. Then, the oth- 25 
er VIF. 4 promptly inherits the process when the acting 
VIF 4 stops after finishing the transmission of image sig- 
nals. As a result, there is no case in that the printed im- 
age breaks off. 

[0092] . As explained in each operational example, the 30 
printer of this embodiment is provided with a plurality of 
VIFs 4 and image processing circuits 5, therefore, it is 
possible to independently store a plurality of print data 
for printing an image for one page in the image buffer 3 
and to integrate them into a piece of print data for one 35 
page by the selection integration circuit 6 ; thereby print- 
ing the image on one page. 

[0093] As above described, according to the printer of 
the present invention, it is. possible to independently 
process a plurality of print data, each of the print data 40 
corresponding to each part to be an image printed on 
one page, and to print the image on one page based on 
these print data 

[0094] This invention being thus described, it will be 
obvious that same may be varied in various ways. Such 45 
variations are not to be regarded as departure from the 
scope of the invention, and all such modifications would 
be obvious for one skilled in the art intended to be in- 
cluded within the scope of the following claims. 



Claims 

1. A printer outputting a plurality of print data corre- 
sponding to an image to be printed on a same page, ss 
each of the print data having an attribute, said print- 
er comprising: ■ 1.. - - - 
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an image buffer storing each of the print data 
in accordance with the attribute; 
a plurality of video interfaces, each of said vid- 
eo interfaces reading each of said print data 
stored in the image buffer; 
a print data integration circuit integrating the 
plurality of print data read by the video interfac- 
es into a piece of print data for the same page; 
and 

an output mechanism outputting the image of 
the same page based on the print data integrat- 
ed by the print data integration circuit. 

2. A printer according to Claim 1 , wherein the plurality 
of print data stored in the image buffer contain form 
print data corresponding to a form and text print da- 
ta corresponding to a text to be printed over the 
form. 

3. A printer according to Claim 1, further comprising: 

separation; means for separating print data cor- 
respondingto an image with a text into print da- 
ta corresponding to the image and print data 
corresponding to the text; and- 
storage means for storing each of the print data 
separated by sard; separation means: in the im- 
age buffer iin accordance with the attribute. 

4. A printer according to Claim 3, further comprising: 

a plurality of image processing circuits, each 
of said image processing circuits applying each im- 
age process to each of the print data read by each 
of said video interfaces. 

5. A printer according to any one of Claims 1 to 4, 
wherein the plurality of print data stored in the image 
buffer are obtained by dividing print data corre- 
sponding to the image to be printed on the same 
page into a plurality of bands, and wherein said print 
data integration circuit, repeatedly selects each of 
said print data read by each of said video interfaces 
and outputs selected print data to the output mech- 
anism. 

6. A controller controlling a plurality of print data, each 
of the print.data having an attribute, said controller 
comprising: 

a plurality of video interfaces, each of said vid- 
eo interfaces reading each of said print data 
stored in an image buffer storing each of the 
print data in accordance with the attribute; and 
a print data integration circuit integrating the 
plurality of print data read by the video interfac- 
es into a piece of print data for the same page. 

7. A controller according to Claim 6, wherein the plu- 
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rality of print data stored in the image buffer contain 
form print data corresponding to a form and text 
print data corresponding to a text to be printed over 
the form. 

5 

8. A controller according to Claim 6 or 7 further com- 
prising: 

separation means for separating print data cor- 
responding to an image with an text into print io 
data corresponding to the image and print data 
corresponding to the text; and 
storage means for storing each of the print data 
separated by said separation means in the im- 
age buffer in accordance with the attribute. is 

9. A controller according to Claim 8, further compris- 
ing: 

a plurality of image processing circuits, each 
or said image processing circuits applying each im- 20 
age process to each of the print data read by each 
of said video interfaces. 

10. A controller according to any one of Claims 6 to 9, 
wherein the plurality of print data stored in the image 25 
buffer are obtained by dividing print data corre- 
sponding to the' image to be printed on the same 
page into a plurality of bandstand wherein said print 
data integration circuit repeatedly selects each of 
said print data read by each of said video interfaces 30 

. and outputs selected print data to the output mech- 
anism. 
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